Purpose: This study investigated inference construction within spoken narratives in adolescents with varying cognitive and language abilities, using W. Kintsch's (1988) construction-integration model as a framework. The role of working memory in inference construction was examined along with language and nonverbal cognition. Method: Participants were 527 eighth-grade students in 4 diagnostic groups: normal language (NL), low cognitive (LC), specific language impairment (SLI), and nonspecific language impariment (NLI). Participants answered premise and inference questions based on adjacent and distant information. Results: Distant inferences were significantly more difficult than were adjacent inferences. When controlling for premise accuracy, the NL group performed significantly better than each of the other groups on distant inferences. The LC group demonstrated significantly higher accuracy on distant inferences than did the NLI group. Regression analyses revealed that performance on a verbal working memory measure predicted unique variance in distant inference accuracy beyond that accounted for by measures of language and nonverbal cognition. Conclusions: Understanding implicit information, particularly when linking distant information, is difficult for adolescents who are deficient in language comprehension, verbal working memory skills, and/or general world knowledge.
having four steps. In the first step, linguistic input and general knowledge combine to form a proposition or concept. Next, each concept or proposition activates related information. The information with the most activation goes into working memory and an inference is generated. The third step involves creating additional inferences, or counterexamples. At times, the creation of the additional inferences requires active concentration on the information in working memory in order to find additional information. The final step in the construction of inferences involves the interconnections between the inferences and general knowledge. In the integration phase, the text base is integrated into a "coherent whole" when activation stabilizes. This model suggests that comprehension of linguistic input, general world knowledge, and working memory are essential for the construction of inferences.
Given the complex interplay among comprehension of linguistic input, general world knowledge, and working memory, it is not surprising that difficulty in making inferences when processing spoken and written discourse has been documented in individuals with a variety of disabilities, including traumatic brain injury (Moran & Gillon, 2005) , language-learning disabilities (Crais & Chapman, 1987) , specific language impairment (SLI; Bishop & Adams, 1992; Ellis Weismer, 1985) , nonverbal learning disabilities (Humphries et al., 2004; Worling, Humphries, & Tannock, 1999) , and reading disabilities (Snyder & Downey, 1991) , specifically, poor reading comprehension (Catts, Adolf, & Ellis Weismer, 2006; Nation, Clarke, Marshall, & Durand, 2004; Yuill, Oakhill, & Parkin, 1989) .
Distance and Working Memory
The distance between the information needed to generate an inference has been shown to play a role in whether or not readers or listeners accurately construct the inference in studies of typical adults (Lea, Mulligan, & Walton, 2005) , adolescents with traumatic brain injury (Moran & Gillon, 2005) , and adolescents and school-age children with poor reading comprehension (Catts et al., 2006; Yuill et al., 1989) . The ability to link widely spaced information to construct an inference correlates with working memory (Catts et al., 2006 , Moran & Gillon, 2005 . Yuill et al. (1989) attributed the increased ability of good (reading) comprehenders to make inferences to their ability to hold more information in working memory while processing new information. Further support for the role of working memory in inference construction comes from Virtue, Haberman, et al.'s (2006) investigation, which demonstrated that individuals with high working memory were more likely than those with low working memory to make the inference when it was necessary for establishing coherence. On the basis of their neuroimaging (i.e., f MRI) findings, these investigators also suggested that differences in the location of activation may indicate that those with high working memory had made the inference and were integrating the information, whereas those with low working memory were still constructing the inference.
Inference Abilities in Children With Language Impairment
Children with SLI have intact general world knowledge but exhibit difficulty with language comprehension (Bishop & Adams, 1992) . These children also have been shown to have deficits in performance on working memory tasks (Ellis Weismer, Evans, & Hesketh, 1999; Marton & Schwartz, 2003; Montgomery, 2002; Montgomery & Evans, 2009) and to display atypical neural substrates for verbal working memory (Ellis Weismer, Plante, Jones, & Tomblin, 2005) . Mainela-Arnold and Evans (2005) found that group differences between children with SLI and age-matched typically developing peers in the percentage of words recalled on the competing language processing task (CLPT; Gaulin & Campbell, 1994) were no longer significant when receptive or expressive language scores were controlled, supporting the view that verbal working memory capacity and language knowledge are not separable entities (MacDonald & Christiansen, 2002) . However, this conclusion needs to be viewed cautiously in light of the fact that the small sample size (n = 10 per group) may have contributed to the lack of significant group differences once the overlapping variance was removed.
The decreased performance of children with SLI in the areas of language comprehension and/or verbal working memory may contribute to their deficits on tasks involving the construction of inferences. Ellis Weismer (1985) found that children with SLI performed worse than same-age controls who were matched for nonverbal cognition on both premise and inference questions. A conditional probability analysis revealed that even when the children with SLI did accurately recall the premise information, they still did not generate as many correct inferences as the children in the control group; instead, the performance of the children with SLI was similar to that of younger children who were matched for language skills. The findings of Crais and Chapman (1987) indicated that answering inference questions was more difficult than answering premise questions for children with language-learning disabilities, children in an age-matched control group, and younger children who were matched for receptive vocabulary skills. The children with languagelearning disabilities did not perform as well on either premise or inference questions as the age-matched control group and did not perform significantly differently from the receptive vocabulary-matched group of younger children. Bishop and Adams (1992) reported that children with SLI performed worse than age-matched controls and similarly to younger language-matched children on answering premise and inference questions about stories presented verbally or pictorially. They suggested that literal questions can be as difficult as questions requiring the generation of inferences when children fail to impose structure on a story by using constructive processing to connect the ideas in the text, making it more difficult to recall the details. Humphries et al. (2004) and Worling et al. (1999) compared the ability of children with nonverbal learning disabilities (NLDs) and verbal impairment (VI) with a control group of typically developing peers to answer inference questions about orally presented stories. The children were assigned to their diagnostic groups on the basis of discrepancies between performance IQ and verbal IQ and discrepancies between arithmetic scores and reading or spelling scores on an achievement test. It is important to note that the children in the VI group in these studies did not necessarily have SLI. The higher of the two IQ scores was above 85, but the lower score was not necessarily in the range of impairment. Additionally, verbal impairments could have been in areas of reading or spelling rather than spoken language. Humphries et al. (2004) found significant differences between children in the NLD group and the control group in answering inference questions, but neither group differed significantly from the VI group in answering inference questions. Worling et al. (1999) also reported no differences between the NLD and VI groups. The control group performed better than the NLD group on spatial and emotional inferencing tasks, better than the VI group on a general inferencing task, and better than both the NLD and VI groups on a standardized inferencing subtest.
Purpose of the Present Study
The purpose of the present study was to investigate inference construction within spoken narratives in a large population-based sample of adolescents who had widely varying cognitive and language abilities, using Kintsch's construction-integration model as a framework. The ability of adolescents with SLI to construct inferences on the basis of closely or widely spaced information was compared with that of adolescents with normal language (NL), low nonverbal cognition (LC), and low nonverbal cognition with language impairment (nonspecific language impairment; NLI). These groups varied along key features posited to be essential for inference construction according to Kintsch's model-namely, comprehension of linguistic input, general world knowledge, and working memory. This investigation sought to examine the impact of differing profiles of skills on inference performance. Although previous studies have demonstrated inference difficulties in school-age children with SLI, it is not clear whether these problems persist into adolescence. Prior research has not manipulated the distance between the premises on which the inferences were based or evaluated the role of working memory in the construction of inferences by individuals with SLI. Clinically based convenience samples, rather than population-based samples, are typically used in investigations of individuals with SLI. Clinically based samples may not include a representative number of participants with mild to moderate impairments and may overrepresent individuals who present with co-occurring conditions. Such samples could result in an overestimation of the difficulties exhibited by individuals with SLI (Fey, Catts, ProctorWilliams, Tomblin, & Zhang, 2004) . The present study has the advantage of using a recent population sample of school-age children and adolescents with language impairment residing in the United States.
The following research questions were examined in this study: (a) Are inference questions based on distant information more difficult to answer than inference questions based on adjacent information? (b) Do adolescents without language impairment answer distant inference questions with greater accuracy than adolescents with language impairment? (c) Are there differences in the types of errors across groups? and (d) Does working memory performance predict variation in distant inference accuracy beyond that explained by language and nonverbal IQ?
Method

Participants
Participants were 527 eighth-grade students with a mean age of 13.92 years (SD = 0.40). The participants in this study were drawn from a stratified cluster sample of children who initially participated in an epidemiologic study in which language impairments in kindergartners were investigated (Tomblin et al., 1997) . After the epidemiologic study had been completed, a subsample of children was retained to participate in a longitudinal study. This use of a population-based sample decreases the likelihood of magnifying the deficits of individuals with language impairment by including children with mild to moderate deficits and avoiding the overrepresentation of adolescents who also have co-occurring conditions in addition to language impairment (Fey et al., 2004) . Students who did not speak English as their primary language or who had a history of mental retardation, autism, neurological impairment, visual impairment, or hearing loss were excluded from participation in the diagnostic testing phase of the study.
When the students were tested in eighth grade, they were assigned to one of four diagnostic groups on the basis of the EpiSLI system described in Tomblin, Records, and Zhang (1996) . The language assessment battery was composed of the Peabody Picture Vocabulary TestRevised (PPVT-R; Dunn & Dunn, 1981) Semel, Wiig, & Secord, 1995) , and a measure of narrative comprehension and production using passages from the Qualitative Reading Inventory- (Leslie & Caldwell, 2001 ). The scores on each of the language tests were converted to z scores using norms from the larger Iowa sample that used differential weightings adjusting for the larger sample of children with LI relative to their prevalence in the general population. Scores on the complete language battery were converted to a composite z score in which each of the measures was weighted equally. Students who obtained two or more of the five language z scores that fell more than 1.25 standard deviations below age norms were considered to have LI. Performance intelligence quotient (PIQ) was measured using the Block Design and Picture Completion subtests of the Wechsler Intelligence Scale for ChildrenThird Edition (WISC-III; Wechsler, 1991) . Students who earned a PIQ below 87 were considered to have low cognitive abilities. The NL control group consisted of the students whose composite scores on the language measures and nonverbal cognition measures fell within the normal range. The students whose scores fell into the range of impairment on the language measures but within the normal range on the WISC-III comprised the group with SLI. The students scoring below 87 on the WISC-III but in the normal range on the language measures were in the LC group. The NLI group consisted of students whose scores fell within the range of impairment on both the language and nonverbal intelligence measures.
When the students were tested in eighth grade, the NL group consisted of 316 students: 178 boys and 138 girls. The SLI group was composed of 59 students, 38 boys and 21 girls, with a mean age of 13.93 years (SD = 0.40). The LC group included 72 students, 38 boys and 34 girls, with a mean age of 13.95 years (SD = 0.38). The NLI group contained 80 students, 39 boys and 41 girls, with a mean age of 13.92 years (SD = 0.37). Table 1 lists descriptive statistics for the measures of nonverbal cognition and language by diagnostic group.
Procedure
Discourse processing. Three narrative passages were adapted from Crais and Chapman (1987) and Kertoy and Goetz (1995) and presented to participants via headphones and high-quality audio recorders. The narratives were read by a female speaker with Northern Midland dialect at a normal speaking rate and presented at a constant conversational volume. The Appendix contains the stories and associated questions. The stories centered on topics derived from international fables. Central characters were animals or humans facing challenges. The stories presented background information needed to comprehend the story, then introduced the characters and events. The stories ranged from 207 to 268 words in length.
The students were tested individually. An examiner provided the following instructions: Now I'm going to play you some short stories on the tape recorder. After each story, I'll ask you some questions. I'm going to tape record your answers and write them down on my sheet. Do you have any questions? Okay, let's listen.
The student then listened to an audio recording of the first story using headphones. After the entire story had Table 1 . Descriptive statistics for nonverbal cognitive ability and language measures by eighth-grade diagnosis. been presented, the examiner stopped the tape and asked the student eight questions: four premise questions and four inference questions. Two of the inference questions, called adjacent inferences, were based on information contained in the same sentence or in an adjacent sentence. The remaining two inference questions, termed distant inferences, were based on information separated by four or more sentences. The four premise questions were based on information specifically stated in the story. Two of the premise questions-adjacent premises-provided the basis for the adjacent inference questions, and two of the premise questions-distant premises-provided the basis for the distant inference questions. This design enabled us to assess whether or not the difference between subgroups' answering of inference questions was related to difference in retention or comprehension of information that was specifically stated in the story. The procedure was then repeated for the remaining two stories. The order in which the stories were presented was counterbalanced across the three stories. The examiner asked the same questions in the same order to all participants for each story. The order of the questions was determined using a semirandom approach in which related premise and inferences questions were not presented consecutively, and no more than three premise or three inference questions were presented in a row.
Working memory. A battery of working memory tasks was administered, and the relationship between performance on these tasks and the discourse processing task was assessed. Table 2 reports the descriptive statistics for the working memory tasks by eighth-grade diagnosis and indicates significant pairwise contrasts between the groups. This battery consisted of four verbal working memory measures and a spatial working memory measure. The nonword repetition task (NRT; Dollaghan & Campbell, 1998 ) assessed phonological memory. Students repeated 16 nonsense words that ranged from one to four syllables in length, began and ended with consonants, and contained only tense vowels. The Auditory Working Memory (AWM) subtest of the Woodcock-Johnson-3 (Woodcock, McGrew, & Mather, 2001 ) measured students' ability to categorize while retaining sequences. Following the auditory presentation of a series of digits and words, students repeated the words in sequential order and then repeated the digits in the order in which they were presented. The CLPT (Gaulin & Campbell, 1994 ) assessed working memory while comprehending and producing language. Students stated whether spoken sentences were true or false, and after a two-to six-sentence set had been presented, they were asked to recall the final word in each sentence in the set. The grammatical judgment listening span task (GJLST; Ellis ) assessed verbal working memory during linguistic processing. Students stated whether spoken sentences were grammatically acceptable, and after a set of two to six sentences had been presented, they were asked to recall the final word in each sentence in the set. The spatial working memory task (SWMT; Ellis , which was adapted from Russell, Jarrold, and Henry (1996) , evaluated nonverbal working memory using a complex odd-one-out paradigm. Students were presented with two to six sets of three complex shapes on a computer screen and asked to point to the shape that did not match the other two. After all of the sets had been presented at a level (i.e., two sets, three sets, etc.), students pointed to the locations of the shape that did not match the others on a blank grid on the computer screen.
Results
Distance
Our first research question asked whether or not inference questions based on distant information would be more difficult to answer than inference questions based on adjacent information. The mean number of adjacent Table 2 . Descriptive statistics and significant pairwise contrasts for working memory measures by eighth-grade diagnosis. Note. CLPT = competing language processing task; GJLSPT = grammatical judgment listening span task; NRT = nonword repetition task; SWMT = spatial working memory task; AWM = Auditory Working Memory subtest of the Woodcock-Johnson-3. Subscripts indicate significant pairwise differences (p < .01) between the group within that column and the other groups indicated.
inference questions answered correctly was 4.94, with a standard deviation of 1.20. The mean number of distant questions answered correctly was 3.51, with a standard deviation of 1.44. A repeated measures analysis of variance (ANOVA) revealed a significant effect of distance, F(1, 526) = 509.53, h p 2 = .49, p = .000, indicating that distant inference questions were significantly more difficult to answer than adjacent inference questions. The effect size was large, suggesting a robust effect for the distance between premises upon inference construction.
Diagnostic Group
Our second research question pertained to whether there were group differences in the accuracy of response to inference questions. Table 3 summarizes the descriptive statistics for the discourse processing task broken down by current diagnosis. In order to correctly answer the inference questions, the adolescents would need to understand the premises on which the inferences were based. Due to the counts nature of the outcome variable (i.e., number of correct item responses), the analysis was performed assuming a binomial distribution for the outcome with a logit link to dummy-coded group predictors and a covariate (premise accuracy). The model consequently characterizes the effects of group and covariate on the probability of a correct item response. The model was fit using the generalized linear model procedure implemented in SPSS. In each case, an omnibus Wald test was applied to determine the significance of group effects, followed by pairwise comparison through Fisher's least significant difference (LSD) procedure to evaluate specific group effects. The Wald test revealed significant effects for the premise covariate for adjacent inferences, c 2 (1, N = 527) = 147.69, p = .000, and for distant inferences, c 2 (1, N = 527) = 45.71, p = .000. The remaining group effects were also significant for both adjacent inferences, c 2 (3, N = 527) = 23.33, p = .000, and distant inferences, c 2 (3, N = 527) = 61.26, p = .000.
Pairwise comparisons using LSD were performed to assess the differences between the diagnostic groups on adjacent and distant inference questions. For adjacent inference questions, the NL group performed significantly better than both the SLI group ( p = .031) and the NLI group ( p = .000), and the LC group significantly outperformed the NLI group ( p = .020). There was not a significant difference between the NL and LC groups on adjacent inferences ( p = .130), or between the SLI and LC groups ( p = .558) or SLI and NLI groups ( p = .071). On distant inference questions, the NL group performed significantly better than each of the other groups ( p = .000). Adolescents in the LC group performed significantly better than those in the NLI group ( p = .008). The LC and SLI groups did not significantly differ on distant inference accuracy ( p = .352). There was also no significant difference between the SLI and NLI groups on distant inference accuracy ( p = .111).
Error Patterns
The third research question asked whether the diagnostic groups differed in the types of errors they displayed on the discourse processing task. The same types of errors were observed in each of the groups. Errors were called omissions when the student did not give a response or stated that he or she did not know the answer. Incomplete responses were those for which the student gave an answer that was partially correct. For example, responding to the distant inference question "How was the girl able to get Willy away from the alligator" in "The Girl and the Alligator" story (see the Appendix) with "by touching the alligator's stomach," without adding that rubbing the alligator's stomach made him fall asleep, was coded as an incomplete response. The third type of error consisted of answers that were simply incorrect. For the different diagnostic groups, we computed the proportion of each error type for adjacent inferences and for distant inferences by dividing the number of errors of that type (omission, incomplete, or incorrect answers) into the total number of errors. We conducted an analysis to examine the effects of diagnosis and distance (adjacent or distant) on the types of errors observed Table 3 . Descriptive statistics for discourse processing task by eighth-grade diagnosis. Note. The range of possible scores is 0-6. Subscripts indicate significant pairwise differences (p < .05) between the group within that column and the other groups indicated.
on inference questions, with each type of error analyzed separately.
ANOVA findings indicated a main effect of diagnostic group for omissions, F(3, 513) = 9.29, h p 2 = .05, p = .000, and incorrect answers, F(3, 509) = 4.19, h p 2 = .02, p = .006, but not for incomplete answers. We performed pairwise comparisons using LSD to assess differences between groups. The SLI group produced a significantly higher proportion of omission errors than the LC group ( p = .002) and the NL group ( p = .001) and did not differ significantly from the NLI group ( p = .847). The NLI group produced a significantly higher proportion of omissions than the LC group ( p = .000) and the NL group ( p = .000), who did not differ from one another. Pairwise comparisons revealed that only the NL and NLI groups were significantly different from each other with respect to the proportion of incorrect answers ( p = .001). A significant main effect of distance was found for incorrect answers, F(1, 509) = 18.26, h p 2 = .04, p = .000, and incomplete answers, F(1, 513) = 50.92, h p 2 = .09, p = .000, such that more errors occurred on distant inference questions than on adjacent inferences. There was no significant interaction between diagnostic group and distance on any of the error types. It should be noted that when significant differences were found in the error analyses, the effect sizes were small, indicating that these differences were not robust.
Working Memory
Our fourth research question focused on the role of working memory in predicting performance on distant inference items. Pearson correlation coefficients revealed that each of the working memory measures was significantly correlated with distant inference accuracy (see Table 4 ). We performed a series of multiple regression analyses to assess the contribution of language, cognitive, and working memory measures to distant inference question accuracy. First, we entered the various language measures as predictors into a hierarchical linear regression model, starting with the grammatical measures (CELF Following Directions, CELF Sentence Repetition) and followed by the vocabulary measures (PPVT-R, CREVT). When the four language measures were used to predict distant inference performance, the model accounted for 22% of the variance, F(4, 526) = 38.67, p = .000. As indicated in Table 5 , each of the language measures except the CREVT had a significant standardized beta.
Next, a hierarchical regression model was fit to the data for the working memory measures. The verbal working memory measures were entered first, followed by the spatial working memory task (AWM, CLPT, NRT, GJLST, and SWMT). The working memory measures predicted 19% of the variance in distant inference accuracy, F(5, 524) = 24.86, p = .000, with the CLPT and SWMT emerging as significant predictors, as summarized in Table 6 .
In the final model, we used stepwise regression in which we entered the three significant language predictors and the two significant working memory measures as predictors, along with PIQ. A three-step regression model significantly predicted distant inference accuracy, accounting for just over 25% of the variance, F(3, 526) = 59.19, p = .000. As seen in Table 7 , two language measures and a verbal working memory measure emerged as significant predictors. The PPVT-R accounted for 19% of the variance, the CLPT accounted for an additional 6% of significant unique variance, and the CELF Following Directions subtest accounted for less than 1% additional significant variance.
Discussion
Distance
Inference questions that were based on widely spaced information were more difficult to answer than inference questions based on adjacent information. This robust effect demonstrated that adolescents with normal language, low cognition, SLI, and non-SLI have difficulty linking together widely spaced information in order to generate inferences, as do children and adolescents with poor reading comprehension (Catts et al., 2006; Yuill et al., 1989) or traumatic brain injury (Moran & Gillon, 2005) , and even typical adults (Lea et al., 2005) .
Diagnostic Group
Adolescents with normal language and cognition were significantly more likely to answer inference questions accurately than adolescents with language impairments, extending the findings of studies of children with SLI (Bishop & Adams, 1992; Ellis Weismer, 1985) to a large populationbased sample of adolescents. The performance of the adolescents with SLI did not significantly differ from that of adolescents with low cognition or NLI. Humphries et al. (2004) and Worling et al. (1999) also found that children with nonverbal learning disabilities performed similarly on inferencing tasks to children with verbal impairments. The present study indicates that these similarities persist when it is necessary to link more widely spaced information. The present study further adds that adolescents with SLI do not significantly differ from those with NLI on inferencing, although those with normal language and cognition and those with low cognition but intact language do outperform those with NLI.
According to Kintsch's construction-integration model, the understanding of linguistic input, general world knowledge, and working memory are all necessary for the construction of inferences. In the present study, we used PIQ-scores on the Block Design and Picture Completion subtests of the WISC-III-as a gross index of "general world knowledge." These subtests provide information about reasoning and problem-solving ability but do not provide specific content about world knowledge. However, measures of world knowledge that include language, such as vocabulary tests, would underestimate the world knowledge of individuals with language impairment, rendering such measures inappropriate for use in this investigation. It was reasoned that adolescents who demonstrated deficits in reasoning and problem solving would be likely to present with decreased world knowledge as compared with adolescents who exhibited normal range PIQ; however, further research is needed to evaluate the use of PIQ as a measure of general world knowledge.
The adolescents in the NL group adequately performed tasks involving language comprehension, world knowledge, and working memory, and it is therefore not surprising that they outperformed each of the other groups on distant inference accuracy. The LC group of adolescents' linguistic abilities were intact, and their working memory was significantly better than that of groups with language impairment, but they have decreased general world knowledge compared with the NL and SLI groups. The SLI group demonstrated typically developing general world knowledge, but they displayed lower linguistic and working memory abilities than the LC and NL groups. The similar performance of the LC and SLI groups could indicate that deficits in either general knowledge or linguistic abilities and verbal working memory can result in difficulty with constructing inferences, particularly when the information needed to generate the inference is widely spaced. The adolescents with NLI exhibited deficiencies in all three of the areas needed for inference construction. Their performance on distant inferences was significantly lower than that of the two groups without language impairment but did not differ significantly from that of the SLI group. These findings suggest either that PIQ was not a reasonable proxy for general world knowledge or that the impact of world knowledge in constructing inferences is less heavily weighted than the factors of linguistic comprehension and working memory.
Error Patterns
Error analyses revealed a significant main effect of group for omission errors. Students with language impairment produced a higher proportion of omissions than did those with typical language. This is not surprising given that adolescents with language impairment have deficits in language production as well as comprehension and may have had difficulty formulating responses to the questions. There was also a main effect of group for wrong answers, with only the NL and NLI groups demonstrating Table 7 . Stepwise regression analysis of cognitive, language, and working memory measures as predictors of distant inference accuracy.
Step significant differences. Students with NLI are deficient in general world knowledge, verbal working memory, and comprehension of linguistic input, whereas students with SLI or LC exhibit deficits in only one or two of these areas, rather than all three. The students with SLI or LC may have been able to use their areas of strength to compensate somewhat for their deficits, resulting in making fewer outright errors than the students with NLI. There was a significant main effect of distance for wrong answers and incomplete answers, indicating that questions requiring students to link widely spaced information resulted in more errors that were simply incorrect or only partially correct than questions that were based on adjacent information. The lack of a significant main effect of distance for omission errors may be due to the students with poor language production (who were most likely to produce this type of error) having difficulty generating responses regardless of their ability to link the information across the passage to make the inference.
Working Memory
Regression analyses indicated that when working memory measures were considered independently, both a verbal working memory measure and a spatial working memory measure were significant predictors of distant inference construction. This finding supports the assertion that working memory plays an important role in inference construction as posited by Kintch's model. When considered in combination with other factors, one of the verbal working memory measures, the CLPT, significantly contributed a unique, albeit small, amount of variance to distant inference performance beyond that explained by general language or cognitive abilities. It is important to acknowledge, however, that the impact of variation in working memory on verbal inference construction was relatively modest for this particular discourse processing task.
Spatial working memory did predict unique variance in inference construction, providing some evidence that domain-general working memory may be involved in inferencing; however, spatial working memory was no longer a significant predictor when language and PIQ measures were entered into the model. The CLPT, a measure of verbal working memory, remained a significant predictor of inference construction even when language and PIQ measures were included, providing evidence for the impact of domain-specific verbal working memory on inferencing. Further research is necessary to assess the contributions of domain-general versus domain-specific working memory to the construction of inferences.
Summary and Implications
Eighth graders answered inference questions based on adjacent information more accurately than they did inference questions based on distant information. When accuracy of answers to premise questions was controlled, adolescents with SLI performed significantly worse than those with normal language and cognition, and no significant differences were found between the adolescents with SLI and those with low cognition or NLI. These results indicate that adolescents who are deficient in language comprehension, verbal working memory skills, and/or general world knowledge-all of which are needed for inference construction (Kintsch, 1988) -have difficulty making inferences, especially when it is necessary to hold information active in working memory over a distance while processing new information. Verbal working memory played a role in the ability to accurately answer distant inference questions for all of the diagnostic groups. Further research is needed to fully assess the complex relationships among comprehension of linguistic input, general world knowledge, and verbal working memory in the construction of inferences.
